Influence of serum on the immune recognition of a synthetic lipopeptide mimetic of the 19-kDa lipoprotein from Mycobacterium tuberculosis.
The innate immune response provides a critical first-line defense against Mycobacterium tuberculosis, an intracellular pathogen that represents a major health threat world-wide. A synthetic lipopeptide (LP) mimicking the lipid moiety of the cell-wall associated 19-kDa lipoprotein from M. tuberculosis has recently been assigned an important role in the induction of an antibacterial immune response in host macrophages. Here, we present experimental data on the biological activities and the biophysical mechanisms underlying cell activation by synthetic 19-kDa M. tuberculosis-derived lipopeptide (Mtb-LP). Investigation of the geometry of the LP (i.e. the molecular conformation and supramolecular aggregate structure) and the preference for membrane intercalation provide an explanation for the biological activities of the mycobacterial LP. Cell activation by low concentrations of Mtb-LP was enhanced by the lipopolysaccharide-binding protein and CD14. However, surprisingly, we found that activation of human macrophages to induce pro- as well as antiinflammatory mediators (tumor necrosis factor(TNF)-alpha, Interleukin(IL)-6, IL-8, and IL-10) in response to the Mtb-LP is strongly reduced in the presence of serum. This observation could be confirmed for the immune response of murine macrophages which showed a strongly enhanced TNF-alpha release in the absence of serum, suggesting that the molecular mechanisms of immune recognition of the Mtb-LP are tailored to the ambient conditions of the lung.